• AIM: To evaluate the impact of spherical and aspherical intraocular lenses on the postoperative visual quality of age-related cataract patients using Optical Quality Analysis System (OQAS).
INTRODUCTION
C ataract surgery using phacoemulsification and implantation of an intraocular lens (IOL) is a safe and effective operative intervention [1] . The goal of cataract surgery is not only to restore visual acuity but also to provide the best possible quality of vision. Aspherical IOLs were created to compensate for the spherical aberration of the cornea and to lessen total ocular spherical aberration by IOL implantation [2] [3] [4] . Several studies have compared aspheric with spherical IOLs during the past decades [5] [6] [7] [8] [9] [10] [11] . So far, the postoperative visual evaluation has been determined only on the basis of visual acuity, contrast sensitivity, or higher order aberrations. There are some controversial viewpoints about the optical quality of aspheric and spherical IOLs [8] [9] [10] [11] . With the instructions available today, it is possible to study more precisely the optical quality difference between these two kinds of IOLs. The Optical Quality Analysis System (OQAS) is a double-pass based instrument that clinically measures objective optical quality [12] [13] [14] [15] [16] [17] [18] . This system performs the measurements by analyzing the retinal image of a point source of light obtained after the focalization of a beam. It has been shown that the OQAS system provided repeatable and accurate measurements of the optical quality of the eye [12] [13] [14] [15] [16] [17] [18] . The aim of our study is to compare the optical quality of aspheric and spherical lens implantation using OQAS measurement. This study is the first time to compare the visual quality of aspheric and spherical lens implantation using OQAS. SUBJECTS AND METHODS Subjects Thirty-eight consecutive Chinese patients (74 eyes) with age-related cataracts were enrolled from the Department of Ophthalmology, Sixth Peoples' Hospital Affiliated of Shanghai Jiaotong University. This study was approved by the Ethics Committee of the Sixth Peoples' Hospital Affiliated of Shanghai Jiaotong University, Shanghai, China. Written informed consent was obtained from all patients. The patients were randomly divided into two groups using a random number Surgical Operation All surgeries were operated by the same skilled surgeon (Wu Q), and the patients were examined by an researcher (Chen Y). The pupil was dilated with 0.5% tropicamide drops (Santen, Osaka, Japan) 30min prior to surgery, and the other eye was treated with a miotic drug to avoid glaucoma attack. Phacoemulsification was performed under topical anesthesia using 2% lidocaine (ALCON Co. Ltd., USA). The incision was performed at the 9 o'clock (right eye) or 2 o'clock (left eye) positions of the cornea. The chamber was injected using Viscoat immediately (SA AlconCouvreur NV, Rijksweg, Puurs, Belgium). Using continuous curvilinear capsulorhexis, the nucleus was removed using a "stop and chop" skill. An automated irrigation/aspiration instrument was introduced into the anterior chamber to remove the cortical remnants and to polish the posterior lens capsule (ACCURUS600DS, ALCON Co. Ltd., USA). The IOL was placed in the capsular bag. Optical Quality Evaluation We evaluated the optical quality parameters of the objective scatter index (OSI) using OQAS (VISIOMTRICS. Inc., Spanish) preoperatively as well as at 1, 2wk, 1 and 2mo after surgery. The OSI is calculated by measuring the amount of light outside retinal point spread function (PSF) image in term of the intensity of light in the center. The refractive error was fully corrected during these evaluations; the spherical error (up to -8.00 D) was corrected by the OQAS automatically, and the residual spherical error part (over -8.00 D) and cylindrical error part were corrected using an external lens. We established by OQAS a 4.0-mm pupil, and we also ensured that the pupil diameter was more than 4.0 mm in all subjects. to 0.85±0.12 and at 2mo to 0.85±0.13. In the aspherical IOL group, the mean BCVA improved at 1d to 0.63±0.13, at 1wk to 0.74±0.15, at 2wk to 0.79±0.12, at 1mo to 0.86±0.12 and at 2mo to 0.87±0.11. There was no difference between the two groups in BCVA before and after surgery (P>0.05). Lens Density Before Surgery There are four types of cataract [19] . In the spherical IOL group, the mean nucleus opacity (NO) value was 2.66±0.96, the mean nucleus color (NC) value was 2.76±1.06, the mean cortex (C) value was 2.85±0.76, and the mean posterior lens capsular (P) value was 1.88±1.24. In the aspherical IOL group, the mean NO value was 2.68±0.93, the mean NC value was 2.71±1.13, the mean C value was 2.83±0.89, and the mean P value was 1.89±1. 19 . There was no difference in NC, NO, C, and P between the two groups (P>0.05). These results indicated that there was no significant difference in the severity of the two groups. Figure 1 shows the diagrammatic change of OSI values in one patient in the aspherical group prior to and at 1d after surgery. The OSI value decreased from 1.8 to 0.8. Figure 2 shows the diagrammatic OSI value trends in the two groups. Figure 3 shows the correlations between the preoperative BCVA and the OSI values of all of the 74 eyes. There was a negative linear correction between the OSI value and BCVA (r=-0.634, P=0.000). Figure 4 shows the preoperative positive linear correlations between the lens LOCUS III value and the OSI value of all the 74 eyes. There were positive linear correlations between the OSI value and the lens LOCUS III value of nucleus color (NC), nucleus opacity (NO), cortex (C) and posterior lens capsular (P) (r=0.704, P=0.000; r=0.514, P=0.000; r=0.276, P=0.020; r=0.417, P=0.000, respectively).
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DISCUSSION
The OQAS was designed in term of the double-pass technique [20] , in which the image of a point-source object is directly recorded after reflection on the retina, and a double pass through the ocular media has been shown to accurately estimate the eye's optical quality [12, 21] . The OQAS is used to measure OSI, modulation transfer function threshold (MTF), IOL accommodation, etc. OSI is a ratio of 12 and 20 points from the perspective of the annular region of the light and the central 1 point perspective peak, and it is an important index of optical quality. In the present study, we evaluated the difference in OSI and its relationship with the BCVA and LOCUS. We objectively assessed the OSI, and thereby obtained new reference data for the IOL evaluation. With the OQAS available, it is possible to study clinically the correction between the widespread subjective clinical For LOCUS III classification, the nucleus color affected OSI most significantly, and posterior lens capsular also had secondly significant impact on OSI. These results are similar to previous report [22] and suggest the suitability of using the OSI as a tool for detecting incipient cataracts. We measured the OSI values at one day, one week, two weeks, one month, and two months after surgery. With the time increase, the OSI values were decreased until one month after surgery which indicated that the eye conditions were stable from one month after operation. Our results showed that OSI values decreased both in the spherical IOL and aspherical IOL groups compared with preoperative values. Due to the opacity of the lens, the intraocular scattering of the preoperative value was higher than that in a pseudophakic eye. In our study, the mean preoperative OSI value was 12.0±3. 6 . The values calculated in our study were slightly higher than those in previous studies [19, 22] . The reason for the difference is that the degree of cataract in our study was more serious than that in previous studies [19, 22] .
The OSI in the aspherical IOL implantation group was lower than that in the spherical IOL implantation group. The reason for this may be that the spherical aberrant reduction in the aspherical IOL implantation group reduces the out-of-focus light, thus reducing the OSI value [23] . These results illustrate that reducing IOL aberration improves visual quality.
In conclusion, the OSI values measured by OQAS correctly isolates the information related to intraocular scattering and highlights the relevance of pre and postoperative optical quality evaluation in cataract patients. Our results showed that the OSI values in the aspheric IOL group was lower than that in the spherical IOL group, which indicates that the optical quality in the aspheric IOL group was better than that in the spherical IOL group as measured by the OQAS. 
